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(57) ABSTRACT 

An image reader, detachably attached to an electronic appa 
ratus, for functionally expanding the electronic apparatus 
and for reading an image on a medium, includes an interface 
connectible to and disconnectible from the electronic appa 
ratus a housing having an image-reading surface that faces 
the medium, a medium detecting part, provided on the 
image-reading surface, for detecting the medium, and an 
image reading part, provided on the image-reading surface 
and driven based on a detection result by the medium 
detecting part, for reading the image on the medium. 

12 Claims, 17 Drawing Sheets 
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IMAGE READER 

BACKGROUND OF THE INVENTION 

The present invention relates generally to electronic appa 
ratuses, and more particularly an electronic peripheral. The 
present invention is suitable, for example, for an image 
pick-up device for functionally expanding a portable infor 
mation terminal, such as a personal digital assistant 
(“PDA”). 

Scanners as a device for reading an image on a medium 
have conventionally been Widely known, and miniature 
scanners have been proposed suitable for portability. A 
portable scanner, di?ferent from other peripherals, such as a 
digital camera, requires a user to move the scanner on the 
medium, and thus is demanded to provide good operability, 
e.g., smooth scan movements and easy read control opera 
tions. Known portable scanners include one connected to a 

personal computer (referred to as a “PC” hereinafter) 
through a cable and a stand-alone type that has a memory to 
store an image in the device. 

HoWever, the cable in the cable connection type hinders 
smooth operations, While the stand-alone type requires a 
computer to vieW obtained images and is aWkWard to 
handle. A portable scanner serves only as a scanner, and is 
hard to catch up With the recent multifunctional trend of 
portable terminals. 

Accordingly, the instant inventors have addressed a small 
and portable information terminal that has functions similar 
to the PC. The recent development of electronic apparatuses, 
such as a PDA, has promoted smaller, loWer pro?le and 
lighter miniature and portable information terminals, such as 
a PDA, to enhance its portability. In addition, a method for 
functionally expanding a portable terminal in accordance 
With users’preferences by providing the portable terminal 
With a compact ?ash (“CF”) (card) slot and PC (card) slot so 
as to make the portable terminal multifunctional. When the 
scanner part is connected to the PDA through an interface 
such as a CF slot, the console part, memory, and indicator on 
the PDA may become available and the poWer may become 
supplied from the PDA. The cable may be omitted by using 
the CF card, and the obtained image may be con?rmed as 
image data on site. For example, Japanese Laid-Open Patent 
Application No. 7-283910 discloses an image reader includ 
ing a PC card and a scanner. 

HoWever, since it has not yet been contemplated that a 
scanner part is inserted though a CF card, etc. into a 
conventional PDA, a user cannot alWays obtain the expected 
operability. For example, the PDA itself is a long in the 
perpendicular direction, and the CF slot is often adapted to 
be inserted into the PDA from the top. In addition, the PDA 
typically has a console part at its loWer portion. Conse 
quently, When the CF card With a scanner function is inserted 
into the PDA, the scanner part is located at the top While the 
console part is located at the loWer portion. In use, the 
scanner part is pressed onto the medium by holding the 
device up side doWn, and thus the scanner part is located at 
the bottom While the console part is located at the upper 
portion. When a portion near the scanner part is held so as 
to smoothly move the scanner part along the medium, the 
user should release his hand from the holding part and 
operate the console part to start and stop reading, since the 
holding part is apart from the console part. Thus, disadvan 
tageously, the conventional device has bad operability. The 
instant inventors have found that a mere combination of the 
scanner part and CF card, etc. Would be insu?icient. 
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2 
BRIEF SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the present invention 
to provide an image reader With good operability. 

In order to achieve these and other objects, an image 
reader, detachably attached to an electronic apparatus, for 
functionally expanding the electronic apparatus and for 
reading an image on a medium includes an interface con 
nectible to and disconnectible from the electronic apparatus, 
a housing having an image-reading surface that is to face the 
medium, a medium detecting part, provided on the image 
reading surface, for detecting the medium, and an image 
reading part, provided on the image-reading surface and 
driven based on a detection result by the medium detecting 
part, for reading the image on the medium. This image 
reader enables the image reading part to start and stop 
reading based on the detection result by the medium detect 
ing part for automatic driving of the image reading part 
Without any operation of the electronic apparatus. Therefore, 
a user may obtain desired operability even When the console 
part and holding part are arranged apart from each other in 
the electronic apparatus. 
The medium detecting part may be an optical sWitch, such 

as an optical re?ection type photo interrupter, for driving 
said image reading part, thereby detecting the medium in a 
non-contact manner. 

The image reader may further include a reinforcing mem 
ber detachably provided betWeen the housing and the elec 
tronic apparatus, and made of an elastic material. The elastic 
material is preferable because the image reader does not 
alWays have a ?at surface facing the electronic apparatus. 
The image reader may further include a plurality of rein 
forcing members to be detachably provided betWeen the 
housing and the electronic apparatus and made of an elastic 
material, each reinforcing member having a di?ferent Width 
in a direction from the housing to the electronic apparatus, 
Wherein one of the plurality of reinforcing members Which 
?ts an interval betWeen the housing and the electronic 
apparatus being selected and inserted betWeen the housing 
and the electronic apparatus. For example, When the elec 
tronic apparatus is a PDA, a slot depth for connection With 
an interface, such as a CF card, di?fers for each product. In 
an attempt to make the inventive image reader compatible 
With plural types of electronic apparatuses manufactured by 
di?ferent manufacturers, the interface should ?t the deepest 
slot depth. Then, an aperture occurs betWeen the housing and 
the electronic device With a shalloW slot depth. Then, this 
aperture may undesirably apply a bending stress to the 
interface and vibrate the housing. Accordingly, the present 
invention enables the housing to alWays contact the elec 
tronic apparatus through an elastic reinforcing member 
provided betWeen the housing and the electronic apparatus. 
A preparation of plural reinforcing members each having a 
di?ferent thickness Would provide the image reader With 
compatibility With di?ferent products. 
The image reading part may read the image through a read 

WindoW formed on the image-reading surface extending in 
a longitudinal direction of the image-reading surface, the 
read WindoW being formed and decentered in a forWard read 
direction of the image on the image-reading surface. The 
read WindoW that is biased toWards the forWard read direc 
tion Would enable the device to easily be located at a 
position to be read. In particular, in reading a center foldable 
position in a book, the image reader may read a portion 
closer to the center of the book than that having a read 
WindoW at the center on the image-reading surface. 
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The image reader may further include a pair of main 
rollers rotatably provided on side surfaces perpendicular to 
the image-reading surface on said housing, and an auxiliary 
roller attached to said image-reading surface. A plurality of 
auxiliary rollers are preferably provided to maintain the 
image-reading surface parallel to the medium, and facilitate 
the smooth scan. The image reader may further include a 
shaft, accommodated in said housing, for pivoting said 
auxiliary roller. The shaft that does not expose from the 
housing Would not negatively affect the reading action. 

The image reading part includes a read WindoW formed on 
the image-reading surface extending in a longitudinal direc 
tion of the image-reading surface, and Wherein said image 
reader may further include a pair of main rollers rotatably 
provided in said housing, and a projection member, provided 
on the image-reading surface, for correcting distortion of the 
medium, said projection member inclining in a forWard read 
direction of the image. Thereby, even When the image 
reading surface inclines With respect to an axis that connects 
a pair of main rollers, the projection member is provided 
With a taper part that prevents part of the projection member 
from contacting the medium and hindering movements of 
the main rollers. 
An image reader of another aspect of the present inven 

tion includes an image reading part for reading an image on 
a medium, a rotary encoder for detecting a moving distance 
of said image reading part, a controller for controlling 
readout timing of the image by said image reading part in 
accordance With a detection result of said rotary encoder, 
Wherein said rotary encoder includes a scaler including a 
plurality of lines that are patterned at a regular interval on a 
curved surface, and a re?ection type optical sensor for 
optically recogniZing the lines on the scaler. This rotary 
encoder may has higher resolution per rotation than that 
using a slit plate. The image reader may further include a 
pair of main rollers rotatably provided in said housing that 
accommodates said image reading part, and a shaft for 
connecting said pair of main rollers, Wherein said scaler is 
?xed onto said shaft and rotates With said shaft. An integral 
combination of the scaler and main rollers easily transmits 
a rotation of the roller to the scaller, simplifying the structure 
of the encoder. The scaler includes, for example, a cylin 
drically curved surface on Which the lines are formed, or a 
holloW ring shape having a curved surface on Which the lines 
are formed, and the main roller has a boss part With Which 
the scaler is engaged. When the holloW ring scaller is 
integrated With the main rollers, the arrangement that 
mounts the scaler at the boss part of the roller Would 
facilitate an integration betWeen the scaler and main rollers. 
The scaler may include a holloW ring shape having an inner 
curved surface on Which the lines are formed, and the optical 
detecting part may be located at a holloW part in said scaler. 
Such a structure may miniaturiZe the image reader. 
The image reader may further include a ?rst base for 

forming said interference, and a second base, ?xed perpen 
dicular to said ?rst base, for forming said image reading part. 
Such a structure may shorten the height direction of the 
image reader, and realiZe a smooth scan movement With to 
a loW center of gravity. 
An image reader of another aspect of the present inven 

tion, detachably attached to an electronic apparatus, for 
functionally expanding the electronic apparatus by provid 
ing the electronic apparatus With an image reading function, 
and for reading an image on a medium includes a housing 
having an image-reading surface that is to face the medium, 
an image reading part, provided on the image-reading sur 
face, for reading the image on the medium, a pair of main 
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4 
rollers rotatably provided on a pair of side surfaces perpen 
dicular to the image-reading surface on said housing, and a 
shaft, provided in said housing, for connecting said pair of 
main rollers. This image reader arranges the main rollers at 
both ends of the housing through the shaft, making thin the 
roller and shortening the length of the image reader in the 
read direction. The shaft that ?xes tWo rollers may synchro 
niZe rotations of these rollers, and mitigate meander in 
scanning. In addition, only one encoder for measuring the 
rotation is enough. 

Preferably, the shaft perforates the image reading part. 
This may provide a smaller structure than an arrangement 
that arranges the rollers and shaft While avoiding the image 
reading part. 
The shaft may have the same uniform diameter in a 

longitudinal direction. In assembling the shaft in the image 
reading part, it is conceivable to provide steps for rollers’ 
positions. When the image reading part is unitiZed, it is 
necessary to reassemble the image reader after the control 
board for the image reading part is disassembled. HoWever, 
this Would cause the image reading part to break and 
deteriorate its performance of the image reading part and 
thus it is preferable to avoid a disassembly of the image 
reading part. The shaft having the same diameter over its 
span Would prevent the image reading part from being 
disassembled since the shaft may be inserted into the hous 
ing from its side surface. 
The main roller may include a plurality of projections at 

a side of said housing. The shaft With the same uniform 
diameter over its span cannot ?x a roller position using 
bearings near the shaft, and becomes in an idle state in its 
longitudinal direction. Since the strict siZe Would increase 
cost, the rotation of the rollers deteriorate due to friction 
resulting from a contact betWeen the rollers and housing. A 
plurality of projections provided on a surface of the roller 
loWer the friction even When there is a contact betWeen the 
main roller and the housing because the contact becomes 
point contacts. As a result, the tolerance of the arrangement 
betWeen the main roller and the housing may be made larger. 
The image reader may further include an auxiliary roller 

attached to the image-reading surface on said housing. A 
plurality of auxiliary rollers are preferably provided to 
maintain the image-reading surface parallel to the medium, 
and facilitate the smooth scan. The image reader may further 
include a shaft, accommodated in said housing, for pivoting 
said auxiliary roller. The shaft that does not expose from the 
housing Would not negatively affect the reading action. 

Other objects and further features of the present invention 
Will become readily apparent from the folloWing description 
of the embodiments With reference to accompanying draW 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective overvieW of an image reader of one 
embodiment according to the present invention. 

FIG. 2 is a perspective overvieW of the image reader 
shoWn in FIG. 1 mounted on a PDA as an exemplary 
electronic apparatus. 

FIG. 3 is another perspective overvieW of the image 
reader shoWn in FIG. 1. 

FIG. 4 is a block diagram shoWing a control system of the 
image reader shoWn in FIG. 4. 

FIG. 5 is a schematic sectional vieW shoWing a structure 
of an image reading part in the image reader shoWn in FIG. 
1. 
















